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OVERVIEW 
In the past years the impact of social media in students in Higher Education has been remarkably 
significant (Pew Research Center, 2010; Tapscott, 2009). In order to exploit the potential benefits of 
these tools on education, we carried out different experiments using wikis and private social networks. 
Although the results were positive, we decided to move towards a more open approach using tools not 
directly linked to educational purposes. This paper reports on an experience in the use of Personal 
Learning Environments (PLE) to develop competences needed by students for lifelong learning. PLE is a 
concept that refers to the set of tools, devices, connections and networks that we used to learn. 
Nowadays building a digital PLE is key to achieve the goals set by the European Union. 
The main objective of the paper is to analyse the influence of the approaches to learning of students in 
the reported effects of the PLE as well as in relevant aspects of the learning process. 
245 students enrolled in a course on International Accounting participated in the experience of 
developing their own digital PLE. Some of the activities proposed used social networks, Twitter, blogs 
and wikis. The data were gathered through a web based questionnaire in two steps: 1) to obtain a priori 
self-confidence measures regarding communication in academic tasks and web related tasks, and 2) to 
obtain a measure of the approaches to learning of the students and self-confidence measures. 
According to students’ opinion, the experience was deemed as positive.  In order to check the 
relationships between the impact of the experience and the approach to learning of students, a cluster 
analysis was performed. Students were classified into two groups. The cluster #1 presents lower scores 
on deep approach and higher scores on surface approach than students classified into cluster #2. 
Comparing the scores obtained in all the aspects of learning between the two groups, many differences 
arise. Students in the deep approach group indicated a significant higher impact in all measured aspects. 
Results suggest that certain a type of students, more flexible and likely to manage information in their 
own, is able to use PLEs more effectively to learn than those who present a more pragmatic orientation 
focussed on passing the course. 
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INTRODUCTION 
Social Web or Web 2.0 has become very popular 
in the last years, particularly among new 
generations that use this type of tools (such as 
social networks) on a daily basis. For example, 
the Pew Research Center (2010) reported that 
95% of “Millennials” in the United States 
(generation born between 1977 and 1992) go 
online and that 83% use Social Networking 
Sites. In Spain, the AIMC’s survey on Internet 
users “Navegantes en la red” (October-
December 2011) reports some facts and figures 
that describe the context of the educational 
experience that we analysed in this paper: 
 Increase in the use of smartphones and 
tablets, geolocalized services and cloud 
computing applications. 
 68% of respondents accessed a social 
network the day before. 
 Use of different social networks: Facebook 
90%, Twitter 37%, Tuenti 25%, Google+ 
25,5%. 
 Main uses of social networks: friendship 
relationships 84%, hobbies 37%, 
professional relationships 32%. 
Social software or Web 2.0 services are 
remarkably effective in connecting people and 
in facilitating the exchange of information, 
providing new opportunities for improving the 
acquisition of transversal competences in 
higher education. The European Commission 
(2008) highlighted the need for integrating 
Information and Communication Technologies 
(ICT) in all levels of education in order to 
support lifelong learning and innovation. 
According to Elson Szeto (2000) innovation 
arise as a result of combining enhanced 
technology and improved methodologies. 
Particularly  the Baldrige National Quality 
Program (2006) indicates in its Education 
Criteria for Performance Excellence that 
innovation is defined as “making meaningful 
change to improve an organization’s processes 
and services and creating new value for the 
organization’s stakeholders”. Within this 
framework, the educational experience we 
analyse is intented to generate a better 
performance in the academic results of students 
through the use of information technologies 
that fit personal needs and interests. Arquero 
and Romero-Frías (2013) reported a positive 
impact of Social Web Services on higher 
education. 
This paper pursues two objectives: (1) to 
analyse the impact of Personal Learning 
Environments in relevant aspects of the 
learning process; and (2) to test the existence of 
differences in the reported impact due to the 
approach to learning taken by the student and 
relevant self-confidence measures. As Arquero 
et al. (2010) indicate, the main studies on 
approaches to learning (Marton and Saljo, 1976; 
1984) show two basic approaches to learning 
that may be adopted by students: “deep” and 
“surface” approaches. A student taking a deep 
approach tries to make sense of what is to be 
learnt in terms of ideas and concepts. In this 
case, the student’s conception of learning is 
‘understanding’. In contrast a student adopting 
a surface approach conceives what is to be 
learnt as a series of unconnected facts that need 
to be memorised. The student’s conception of 
learning is ‘reproducing’. 
Once set up the objetives and the theoretical 
framework the project, the next sections 
contextualized the Personal Learning 
Environments as an alternative to Learning 
Management Systems and then describe the 
experience carried out. The method section 
provides details of the sample and the 
instruments used to capture the variables 
studied in the article. Finally results are 
presented and discussed.  
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PERSONAL LEARNING 
ENVIRONMENTS AND 
LEARNING MANAGEMENT 
SYSTEMS 
Supported by social practices and by 
institutional recommendations, we decided to 
use Web tools to improve an offline course on 
International Accounting by establishing a 
space to create, share and connect all type of 
content and relationships. Currently the most 
extended way to incorporate Internet into 
education is through the use of Learning 
Management Systems (LMS). LMSs, such as 
Moodle or Blackboard, are fully seated in 
educational institutions. Most universities have 
one or more of these systems as instruments to 
deliver virtual courses or to support offline 
courses. However, as mentioned before, the 
emergence of online tools, such as social 
networks, blogs, or wikis, facilitates new 
learning possibilities. LMSs are designed to 
facilitate management and administrative tasks 
done by teachers. However, the new generation 
of tools allows pedagogical designs based on 
creating and sharing contents and connections 
in the open environment of the Web. 
Some authors (Brown and Adler, 2008) pointed 
out that LMSs do not fulfil all the expectations 
given to them. For example, Atwell (2007) 
indicates that learning design is usually more 
focused on the institution or the course rather 
than on improving students’ learning. Also 
LMSs constitute closed environments that many 
times are used to provide contents, replicating 
the traditional offline system, without 
generating opportunities to acquire 
competences and knowledge from experience 
and interaction with informal learning spaces 
(emergent learning). 
In order to solve these problems we decided to 
adopt a different approach to incorporate Web 
tools to education, the Personal Learning 
Environment (PLE). A PLE can be defined in 
different ways. Atwell (2007) indicates that a 
PLE is not an application, but “is comprised of 
all the different tools we use in our everyday life 
for learning”. Nowadays, many of these tools 
are social online services. Basically, a PLE is a 
concept that refers to the set of tools, devices, 
connections and networks that we use to learn. 
Social software (Redecker et al., 2010) is 
considered to be effective in developing 
essential skills (selecting relevant information, 
critically interpreting and analysing the socio-
cultural context, working collaboratively, 
sharing knowledge, etc.). The development of a 
PLE integrating Web 2.0 tools allows students 
to face the real world context by exploring 
services that could be re-used for personal and 
professional purposes after the end of the 
formal education period. The development of a 
PLE could contribute to achieve the purpose of 
lifelong learning. 
PLEs, instead of LMSs, allow the subject: 
 To use for learning purposes tools that are 
generally used, in daily basis, for social 
purposes (i.e. Twitter, blogs, social 
networks, etc.). 
 To create a sustainable environment for 
lifelong learning that goes beyond the 
formal educational period at the university 
(Atwell, 2007). 
 To develop the student’s own digital 
reputation (personal branding) to facilitate 
employability. 
DESCRIPTION OF THE 
EXPERIENCE 
  
By definition a PLE is personal, however we 
proposed the students to explore a set of 
commonly used web tools that are aimed to 
achieve different objectives (see the table 
below). Students could use their own profiles if 
they already had presence in the different types 
of tools (for example, students with a personal 
blog didn’t need to create a new one).
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Table 1 Commonly used web tools
 
In addition to the activities indicated in the 
table, the students had to do a final exam (70% 
grade). Other tools such as Slideshare or Google 
Docs were used during the course. 
METHOD 
Sample 
The sample is composed of 245 students 
enrolled in International Accounting, an elective 
subject taught at the Business & Administration 
Degree. The vast majority of students (87%) 
were enrolled in the business degree, the rest in 
the joint degree of law and business. Most 
students are enrolled in high courses, more 
than 75% in 3rd and 4th courses. By gender, the 
composition of the sample is 37% male, 63% 
female. Students’ age ranges from 19 to 32 
years old, with a mean of 19. Valid 
questionnaires were obtained from 168 
students. 
Instruments 
The data were gathered through a web-based 
questionnaire in two steps. The first set of 
questions was designed to obtain a priori self-
confidence measures regarding communication 
in academic tasks (6 items) and tasks related to 
tools (14 items). These questions were 
designed to be answered from 0, no confidence 
at all, to 10 total confidence, being 5 just 
acceptable. 
The first instrument also included the N-SPQ 3f, 
a questionnaire designed to measure the 
approaches to learning of the students. This 
instrument is a modification of the reduced 
version of the SPQ-3f by Fox, McManus and 
Winder (2001) adapted by Fernández Polvillo 
and Arquero (2011). 
This first part of the questionnaire was 
distributed during the first week of the course. 
The second set of questions is based on the 
instrument used by Arquero and Romero-Frías 
(2013) and was designed to obtain information 
on the impact of the innovation in relevant 
aspects: 
 Active learning (7 items) 
 Collaborative learning (11 items) 
 Content learning (4 items) 
 Communication skills (4 items) 
 Critical thinking (3 items) 
 General assessment (4 items) 
The questions are to be responded in a 5 points 
Likert scale from 1 total disagreement to 5, total 
agreement, being 3 the neutral point. Scores on 
individual items were used to build additive 
scales for each aspect assessed. In order to 
allow comparisons, those scales range from 1 to 
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5. This part of the questionnaire was delivered 
once the course was ended. 
RESULTS 
The majority of students had previous contact 
with the tools. For example, 95% indicated that 
they had a Facebook account before the course, 
and close to 50% access this account at least 
once a day. This percentage rises to 96% when 
the question points to the Internet in general 
terms. 
The relevance of laptops and mobile devices is 
increasing: 92% of students have a laptop and 
52% a smartphone with Internet access. 
Regarding the impact of the innovation in 
relevant aspects of the learning process, in 
general terms the experience was deemed very 
positive by students in all aspects covered in 
the questionnaire. As table 2 shows, students 
reported a positive impact of the experience in 
all the aspects assessed.  
The tools integrated in the PLE are expected to 
have a positive impact on collaborative aspects 
of learning. The results support this expectative 
(mean: 4). Analysing in depth the component of 
this score (table 3), students indicated a very 
positive impact due to the possibility of learning 
from other students: from the opinions and 
contributions and by getting questions solved 
by other students.  
The second research objective aimed to 
investigate whether there was any influence of 
the approaches to learning of the students and 
the perceived effect of the innovation. In order 
to check these relationships a cluster analysis 
(k-means) was performed. Students were 
classified into two groups, according to their 
approaches to learning (table 4).
 
 
Table 2 Impact of the innovation on learning - descriptive statistics 
. 
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Table 3 Collaborative learning items - descriptive statistics 
 
 
 
 
Table 4  Clusters 
 
The cluster #1 (n: 64) presents low scores on 
deep approach and higher scores on surface 
approach than students classified into cluster 
#2 (n: 75). In general terms, students in cluster 
#2 present a more appropriate approach to 
learning in comparison with their counterparts. 
Comparing the scores obtained in all the aspects 
of learning between the two groups, many 
differences arise (table 5). 
                                                             
  
Table  5 Impact of the innovation on learning by cluster 
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Students in the deep approach group indicated 
a significant higher impact in all measured 
aspects. Therefore, students that present a 
more appropriate approach towards learning 
are also more likely to obtain a better result 
from innovations. 
DISCUSSION 
The main aim of this paper is to assess the 
impact of using Personal Learning 
Environments in an offline course on 
International Accounting. The PLE included a 
selection of digital tools that fits the learning 
subject’s needs. 
The results are indicative of a positive impact in 
all the aspects of learning measured. This 
impact is similar to the results obtained using 
specifically designed SNSs (Arquero & Romero-
Frías, 2013) with the advantage that general-
purpose tools are available outside the 
academic context and most of the students have 
previous experience (at least with some of 
them). This previous experience could act as a 
facilitator that allows obtaining similar results 
in comparison with specifically designed tools 
where students have no previous experience 
and, as are tools normally used by students, are 
more likely to be also used in the future for 
learning purposes. 
Social media are an important part of the 
Personal Learning Environments of students. 
The study shows that the approach to learning 
adopted by the student could be a relevant 
factor to explain the academic results when this 
sort of activities are proposed.  Deep approach 
students tend to consider the educational 
experience as having a higher impact in terms 
of acquisition of competences, and present 
higher levels of self-confidence in their own 
capabilities (especially in communication 
tasks). In this way they can have an active role 
in the learning process, not as a mere consumer 
of content. 
The relationship between approaches and 
perception of the effectiveness of innovations 
has relevant implications. Ahmadi, Helms and 
Raiszadeh (2001) pointed out that students are 
asked to evaluate teaching and teachers in most 
universities throughout the world, being those 
evaluations used in promotion, tenure and 
merit decisions (Baldwind & Blattner, 2003). In 
Spain, such evaluations, inscribed in a “quality 
assurance” system rely heavily (when is not the 
only indicator) on assessment by students. 
Castro et al. (2012) compiled a series of papers 
on this matter. Entwistle and Tait (1990) found 
that students with contrasting approaches were 
likely to define effective teaching in ways that 
reflected their own orientations. Our results 
indicate that a priori approaches to learning of 
students have an impact on how they perceive 
and evaluate the effectiveness of teaching. 
Therefore, the same teacher, using the same 
methodologies could be assessed differently 
just depending on the orientations of students 
(factor that is beyond the control of the 
teaching staff), raising some doubts on the 
validity of any quality assessment that rely on 
such measures. 
Further evidence on the impact of ICT in 
education is needed, particularly in the use of 
social software, personal learning environments 
and quality assurance in education. 
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